Immunological quantitation of thymidylate synthase using the monoclonal antibody TS 106 in 5-fluorouracil-sensitive and -resistant human cancer cell lines.
Thymidylate synthase (TS) (EC 2.1.1.45) is an important cellular target for the fluoropyrimidine cytotoxic drugs that are widely used in the treatment of solid tumors. Using the TS 106 monoclonal antibody to human TS, we have compared the immunological quantitation of TS by Western immunoblot and immunofluorescent techniques to the conventional biochemical 5-fluorodeoxyuridine monophosphate binding assay in a panel of 5-fluorouracil (5-FU)-sensitive and -resistant human cancer cell lines. Densitometric quantitation of TS 106-labeled Western immunoblot analysis of cell lysates from two 5-FU-resistant colon carcinoma cell lines, NCI H630R1 and NCI H630R10, revealed 12.8- and 16-fold increases in TS, respectively, compared to the parent 5-FU-sensitive NCI H630 colon cell line. By biochemical analysis, the TS level was 15- and 23-fold higher, respectively, in these resistant cell lines. Similarly, immunoblot analysis of cell lysates from two 5-FU-resistant breast cancer cell lines, MCF-Ad5 and MCF-Ad10, detected a 2.3- and 6.3-fold increase in TS, respectively, compared to the parent MCF-7 cell line. By biochemical assay the TS activity was 1.8- and 7.0-fold higher in these resistant breast cell lines. Western immunoblotting analysis revealed a 35-fold range of TS protein concentrations among the 10 cell lines examined, compared to a 38-fold range demonstrated by the biochemical assay. Direct comparison of Western blotting and the biochemical assay revealed a highly significant correlation (r2 = 0.93) between the two assays. Moreover, using the monoclonal antibody TS 106, the Western blotting technique was capable of detecting TS protein levels as low as 0.3 fmol in cellular lysates. Quantitation of TS in intact cells by immunofluorescent TS labeling and flow cytometric analysis was performed using three of the cell lines, NCI H630, NCI H630R10, and MCF-Ad10. This revealed a 26-fold increase in TS in the 5-FU-resistant NCI H630R10 line compared to the parent NCI H630 line and a 3.5-fold increase in TS compared to the 5-FU-resistant MCF-Ad10 breast cell line. The 5-FU-resistant MCF-Ad10 breast cell line, in turn, displayed a 7.7-fold increase in TS, compared to the 5-FU-sensitive NCI H630 cell lines. TS immunofluorescent analysis was capable of measuring TS within individual cells. The development of these immunological assays using an anti-TS monoclonal antibody will facilitate the quantitation of TS in cell lines and tissue samples.